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COVER The 2001 AAAS Annual Meeting and Science lnnovar~or Science Exposition will convene on 15 through 20 February in San Francisco 
Under the theme of "Building the Future Through Science, Engineering 
and Technology," seminars, symposia, exhibits, and lectures will examine 

www.sciencemag.org emerging research and development in these three areas, as well as the 
implications for education, policy, and society. For expanded program 
details and reduced advance registration rates, see pages 541 to 558. 
[PHOTOS: PHOTODIK MOSQUITO, U.S.CENTERS FOR DISEASE CONTROL AND PREVENTION] 
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THIS WEEK IN SCIENCE 

WATCHING THE MOMENT GO BY 
A magnetic field exerts a torque on a mag- 
netic moment that sends the corresponding 
spins into precessional motion. Although 
this effect of magnetic fields on magnetiza- 
tion is exploited in magnetic memory de- 
vices, the precise dynamics of the magneti- 
zation rotation are not clearly understood. 
Acremann et al. (p. 492; see the Perspective 
by Miltat and Thiaville) introduce a tech- 
nique for taking three-dimensional submi- 
crometer-sized snapshots of the magneti- 
zation vector with picosecond resolution to 
build a picture of the intricate motion that 
the magnetic moment undergoes when 
subjected to a magnetic field. 

ROBUST COHERENCE 
The viable development of quantum com- 
puters will depend on the implementation 
of procedures to overcome the problem of 
decoherence, where the superposition of 
the quantum states is lost due to distur- 
bances from the environment. Recent the- 
oretical work has suggested that the exis- 
tence of decoherence-free subspaces can 
be created-a particular subset of quan- 
tum states can be chosen that will be ro- 
bust to certain perturbations and not de- 
cohere. By subjecting the quantum sys- 
tem, in this case a pair of entangled pho- 
tons, to collective decoherence, Kwiat et 
al. (p. 498) present experimental evidence 
for the existence of such decoherent-free 
states. The use of decoherence-free sub- 
spaces can help reduce the burden of 
quantum error-correction schemes in 
quantum information processing. 

SILICON OVER CARBON IN A 
DOUBLES MATCH 

Carbon readily forms double bonds, but sili- 
con double bonds can usually be stabilized 
only if they are protected with bulky con- 
stituents. lwamoto et al. (p. 504) show that 
silicon double-bond chemistry can in some 
cases complement that of carbon. Although 
spiropentadiene, a double-ring carbon com- 
pound, has not yet been isolated, the au- 
thors show that the silicon analog is stable. 
Thus, silicon double-bond chemistry may 
not be as limited as previously assumed. 

A STICKIER SILICON SURFACE 
The adsorption of H2 on the (100)-2 x 1 
surface of silicon (which forms rows of tilt- 
ed silicon dimers) is one of the best studied 
surface reactions, in part because of its 
technological importance, but also because 
of the puzzles it presents. Energetics sug- 
gests that there should be no significant 

barrier to adsorption, and that H2 should 
stick readily at room temperature, but di- 
rect adsorption studies instead show a very 
low sticking coefficient (~10-13) and a barri- 
er of 0.7 electron volts. Buehler and Boland 
(p. 506) have prepared a bare surface in 
which the dimers are untilted and horizon- 
tal, and found that this preparation in- 
creased the sticking coefficient by a factor 
of lo9. Moreover, the sticking coefficient did 
not change with temperature. These results 
suggest that finding an untilted dimer is the 
main barrier to adsorption, and that this 
surface may be a good model for the transi- 
tion state for Hz adsorption. 

SACRIFICIAL CELLS 
Induction of cell death is part and par- 
cel of infection by most pathogenic 
viruses and bacteria. In some cases, the 
bacteria themselves can induce apop- 
totic cell death directly, although how 
this process influences the course of in- 
fection is not clear. Crassme et al. (p. 
527) offer strong evidence that it is im- 

perative for host survival that certain 
types of cells should die in response to 
bacterial infection. Pseudomonas 
aeruginosa-a pulmonary bacterium 
responsible for pneumonia and sepsis 
in susceptible individuals-induces ex- 
tensive apoptosis of lung epithelial 
cells. This cell death was in fad  critical 
for the survival of mice that had been 
infected with the P. aeruginosa and de- 
pended on the interaction of the cell 
death receptor Fas (CD95) with its lig- 
and. However, both Fas ligand as well as 
Fas had to be expressed on the epithe- 
lial cells, rather than on lymphocytes as 
would have been predicted. 

TINY CLOUDS ON TITAN 
Titan, a relatively large moon of Saturn, is 
dominated by a thick nitrogen-rich atmo- 
sphere. Why such a thick atmosphere 
should form on a small moon so far from 

the sun has been unclear. Griffith et al. (p. 
509; see the Perspective by Lorenz) pro- 
vide high-resolution near-infrared spectra 
of Titan which indicate the formation of 
small clouds on a daily basis. Titan may 
have weather patterns similar to ~arth, 
with convection allowing the condensa- 
tion of methane into clouds that quickly 
dissipate and that may shower rain to- 
ward Titan's deeply hidden surface. 

IT'S SO EASY TO SLIP 
Landslides have been increasingly recog- 
nized as critical in controlling the eleva- 
tion and morphology of mountains. Not 
all landslides move catastrophically down- 
hill-some creep or slide more slowly- 
and soil porosity may determine this 
marked difference. lverson et al. (p. 513) 
examined landslide behavior in a series of 
experiments on a large flume where they 
could monitor dilation and contraction of . 
soil. Small changes in soil porosity pro- 
duced large changes in slip rate. 

A vaccine response against human im- 
munodeficiency virus (HIV) can be ampli- 
fied so that it protects rhesus macaques 
from a pathogenic variety of the virus. 
Barouch et al. (p. 486; see the Perspective 
by Shen and Siliciano) administered a 
DNA vaccine containing the viral genes 
gag and env in the presence of a fusion 
protein of interleukin-2 and immunoglob- 
ulin. They observed a strong cytotoxic T 
lymphocyte response, low t o  unde- 
tectable virus levels, and no disease or 
death by 140 days after challenge with a 
chimeric simian-human form of the virus. 

PICKY ABOUT A MATE 
Direct experimental evidence that natural 
selection may reinforce mate recognition 
and help drive reproductive isolation (and 
ultimately speciation) in animal popula- 
tions is the subject of two reports (see the 
Perspective by Barton). Higgie et aL (p. 519), 
using two species of Australian fruit fly that 
overlap in their geographical ranges, show 
that reproductive character displacement of 
pheromones in these natural populations of 
fruit flies is a consequence of natural selec- 
tion on mate recognition. Hendry et al. (p. 
516) report significant reproductive isola- 
tion after only 13 generations of divergent 
selection in sockeye salmon breeding in 
two very different habitats-streams and 
lake shores. This result indicates that diver- 
gent selection can precipitate reproductive 
isolation at a very early stage in an adaptive 

CONTINUED ON PAGE 407 
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CONTINUEDFROM PAGE 405 

radiation and suggests that speciation 
might be amenable to experimental study 
in species with short generationtimes. 

GUIDING GLYCEROL 
Aquaporins are a family of membrane chan-
nel proteins that are selective for water or 
other small molecules, but exclude ions.The 
high sequence conservation throughout the 
aquaporin family is indicative of a common 
fold. Fu et a1 (p. 481) have now determined 
the structure of an aquaporin family mem-
ber, Escherichia coli glycerol facilitator 
(GlpF),with three glycerol molecules in the 
channel, at 2.2 angstrom resolution. Glyc-
erol molecules pass through a narrow "se-
lectivity filter" and line up in single file in an 
amphipathic channel.The structure provides 
insight into why glycerol and linear carbo-
hydrates can pass through the channel and 
exclude water and ions. 

ROOTCAUSEOFAN INVASION 
The invasive success of foreign plant 
species is often attributed to the lack of 
natural enemies in their new milieu. Cal-
laway and Aschehoug (p. 521; see the 
news story by Jensen) show that Centau-
rea diffusa, a European plant that is highly 
competitive against grassland species in 
the western United States, is much less so 
against closely related grasses from its 
own native range. Experiments with acti-
vated charcoal and labeled phosphorus re-
veal strong interaction effects and suggest 
a role of root exudates in interspecific 
competition. These results have implica-
tions not only for understanding the pro-
cesses by which species become invasive, 
but also for the evolution of plant com-
munities in general. 

SOMATIC MUTATIONS 
Triplex-forming oligonucleotides (TFOs) 
-short, single-stranded segments of 
DNA that can bind to specific sites in 
double-stranded genomic DNA-can in-
duce mutations at their binding sites. 
TFOs are potentially useful reagents for 
making mutations in somatic cells (all 
except the germ cells), but their utility 
has been limited by the inability t o  
demonstrate their effectiveness in whole 
animals. Vasquez et al. (p. 530) now show 
that administering mice with intraperi-
toneal injections of a TFO (not chemical-
ly linked to mutagenic agents) is suffi-
cient to increase the mutation rate at a 
specific marker site in the genome. Al-
though the mechanism is not yet fully 
understood and the efficiency s t i l l  low, 
the result provides proof-of-principal 
that somatic tissues can be targeted for 
mutagenesis by nucleic acids. 

DIRECTLYCONNECTING 

LEARNING AND LTP 


Learning a complex motor task in rats 
has now been shown to increase synaptic 
efficacy in motor cortex. Rioult-Pedotti 
et al. (p. 533) also found that this in-
crease is accompanied by an occlusion in 
long-term potentiation (LTP) and a si-
multaneous increase in the capacity for 
long-term depression in the same 
synapses. Their findings indicate that the 
learning-produced synaptic potentiation 
reflects a shift in efficacy within the nor-
mal range for modifications of excitabili-
ty. These data provide the strongest evi-
dence to date that LTP and learning-re-
lated changes in synaptic efficacy share a 
common mechanism. 

TECHNICAL COMMENT SUMMARIES 

Indirect Aerosol Forcing The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/fu11/290/5491/407a 

Crowley (Research Articles, 14 July,p. 270), comparing historical temperature recon-
structions with predictions of an energy balance climate model, found that whereas 
natural forcing by variations in solar irradiance and volcanic emissions can explain 
most pre-1850 variability in Northern Hemisphere temperatures, trends in the last 
half of the 20th century cannot be accounted for without includingthe effects of an-
thropogenic greenhouse gases. In a comment, Penner and Rotstayn note that Crow-
ley's calculations did not account for the indirect forcing effects of aerosols, an omis-
sion that, in the view of Penner and Rotstayn, "could lead to large systematic errors." 
Crowley responds that "not all studies...estimate as large an effect" from indirect 
aerosol forcing as do Penner and Rotstayn, and that if the forcing were as large as 
they maintain, late-20th-century warming could be simulated only by factoring in 
additional terms that provide positive feedbacks. "Although it is important to under-
stand the role of indirect aerosol forcing," he argues, "the principle of parsimony" on 
which his study rests "still has merit in attempting to explain the temperature record 
of the last 1000years." 
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PanVera's CoreHTSB High-Throughput Screening Assays can free you from 
older,more time-consumingmethods. We're the industry leader in fluorescence 
polarization (FP) assays and protein production. Our FP-based assays include: 

NEW! Glucocorticoid Receptor Competitor Assay 
Protein Kinase C Assay (also detects PKA and GSK 3P) 
Protein Tyrosine Kinase Assay 
Estrogen Receptor a and P Competitor Assays 

Major pharmaceutical companies are screening with CoreHTSTMAssays because they are: 

Easy: Homogeneous, solution-based 

Rapid: Just mix and read 

Robust: Quantitative and reproducible 

Versatile: Formatted for HTS and uHTS 

Stable: Allow batch processing of plates 

Safe : Nonradioactive 

Assays you can bet your screen on. 
Protein Kinase Assays have a patent pending.

For more information, call us, or see our CoreHTS is a registered trademark and "The Protein 
website at www.panvera.com The Protein CompanyT" Company" is a trademark of PanVera Corporation. 
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Tratk Gene Delivery In Vivo 


Rhodamine-labeled GeneGrip'" plasmid was used to follow 
the distribution of DNA after inject~on into mouse t ibids 
muscle. Figure la:  Plasmid distributed through the entire 
injected muscle, 5 minutes post-injection ( lx) .  Figure lb :  
Plasmid localized between muscle fibers, 5 minutes post- 
injection (25x). Figure 2: Uptake of plasrnid into the 
endosomal compartment of resident macrophage ( 2 5 0 ~ ) .  
YO-PRO-1 green stain' was used to label nuclei. Figure 3: 
Plasmid localized in nuclei of muscle fibers ( 2 5 0 ~ ) .  Yellow 
areas indicate locahzation of rhodamine-labeled DNA in YO- 
PRO- 1-stained nuclei. 
' D U ~ U I S ,M , et al ,J Inln~unol2000, 165 2850-2858 
Images used uah permlsslon of the 4mer1cank5soaatlon of Irnrnunolo@~tsOLOOO 

Breakthrough Tools for 
backlng Oene Dellvery 

PNA-Dependent Gene Chemistry 
What can you do with it? 

d Attach peptides, proteins, and fluorescent labels to plasmids 

d Find and track genes in vivo or in vitro 

d Identify and overcome barriers in gene delivery 
Take the next leap in genomic research by visually following 
DNA delivery with Gene Therapy System's GeneGrip'" plasrnid 
technology.* Identify delivery problems in vivo or in vitro by 
adding fluorescent molec~iles for tracking. Attach peptides, 
proteins, or other molecules to plasmids for cell-specific 
targeting, membrane transport, endosomal escape, nuclear 
localization, and transcription activation. For a list of 
innovative delivery and gene chemistry tools, visit our web 

site at www.genetherapysystems.com. 

*l-'L~tentiPencllng 

Order: 888-428-0558 
Fax: 858-623-9494 
101 90 Telesis Court, San Diego, CA 92 12 1, USA 

For more information vis~t the 
Gene Therapy Systems web s~te @ 
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L i f e  S c i e n c e s  
Drug D I S C O Y ~ ~ ) ~  Research 1 Gene~cScreening 

PerkinElmer Life Sciences 
and NEN working together? 

precisely. 

D N ~Discovery 
Comprehensve set of tools 
servces reagents and consum 
abes for nnovatve research 

Genetic Screening 
Complete screelng systems for 
neonatal. prenatal. nfertllln 
thyro13an6 olcoiogr d,sorders 

Ouaiw soutons ~ e i b l e  
servces ~nfunct ona genom cs 
proteomcs and cellomlcs 

Measured Success 
PerkinElmer and NEN are a perfect 
team. A combination so comple-
mentary it ju,t had to happen. 
The premier life sciences brand in 
reagent systems joins the leader in 
biomedical, drug discovery and 
research instrumentation. Together. 
providing complete assay and 
research solutions to life science 
researchers everywhere. 

Here's what  this means to vo~r: 

The New PerkinElmer 
A complete line of instrumenta-
tion for liquid scintillation, 
fluorescence and luminescence 
detection, plus over 2,000 
reagents and consumables. 

Leading-edge solutions in 
emerging fields sucli as 
functional genomics, biocliips, 
SNPs, live cell imaging and "next 
generation" detection reagents. 

Complete assay development 
and instrumentation systems for 
high throughput screening and 
other areas involved in target 
validation for drug discover!-. 

Optimized solutions through 
increased sales and technical 
support worldwide. 

Learn rnore itbout the ntlv 
PerkiriElmn Life Sciences. 
www.perkinelmer.corn/lifescienc~~s 

PerkinEimer 
life sciences 

W o r l d  H e a d q u a r t e r s :  PerknEImer L f e  Sciences. 549 Albany Stree?, ?ostcr. M A  021 18-2512L'SA 180C!551 2121 
PerknEmer L f e  Scences 8-1 930 Zaventem Belgium +32 2 717 7924 Turku Fnland, PO Box 1 0  FIN-201 01 +358 2 2678 1' 1 
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You Really are Seeing Double... 

subsequent recovery by electroelution...all done automatically! 

High Purity - for fluorescent and Consistent Results - up to 
6 pg of plasmid per lane 

N o  
manual sequencing 

Fast - up to 24 preps per hour 
CENTRIFUGATION

Easy Operation - begin prep with STEPS
direct loading of 2 mls bacteria culture Affordable - list price under $8100 

Now with Twice the Yield Call to learn how the Mini-Prea 24 
I 

can have you seeing double the yield of plasmid DNA. 

1-800-466-7949 R E S E A R C H  

6195 Cornerstone Court San Diego, C A  92121 Phone: (858) 452-2603 Fax (858) 452-6753 
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Only lncyte has LifeSeqm Public-free and enhanced public domain data linked 

t o  a proprietary, easy-'to-use sequence database and clones. 

Only lncyte has LifeSeqm Gold-120,000 gene transcripts (60,000 not available anywhere else), 

gene data based on actual expression, not prediction, and physical clones for every gene transcript. 

Announcing a brand new site that  
provides you with the most powerful and 
complete view of the human genome. 
Plus, 2417 access to  the most up-to-date, 
highest quality data, reagents and sup- 
plies. Join us as we come together to  
create a dedicated online community of 
collaboration and dynamic online tools. 
Enhance your research. Accelerate your 
discovery. Achieve your breakthrough. 
www.incyte.com 

IncyteGenomics 
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Prime RNase lnhibitor 
Your best defense against RNases 

S c i e n t i f i cw7 

B 
2 

Specializing in cell and molecular biology. 

RNases are insidious proteins just lying in wait to destroy your Prime RNase Inhibitor works 
experiments. You need the most powerful weapons to defeat by non-covalently binding 
them. DEPC and other treatment methods are great for RNases and preventing RNA 
destroying RNases that are already in solutions and on your degradation. It can be used 
labware but to fight the exogenous RNases that can ruin your for all your RNA experiments 
experiments you need a more powerful weapon. That weapon including: in vitro transcription 
is Prime RNase Inhibitor! and in vitro translation, first and 

second strand cDNA synthesis, 
Prime RNase Inhibitor exhibits the same specificity as Human preparation of RNA and mRNA, 
Placental RNase Inhibitor (HPRI) but has several advantages, and RT-PCR*.So contact your 
including: Eppendorf representative today, 

because the best defense is a 
Inhibits greater than 90% of RNase activity, where Human superior offense. 
Placental RNase Inhibitors (HPRI) inhibit only 50% 
Stable under a broad range of pH concentrations For more information, visit us on 
Temperature stable to 65°C for at least 20 minutes the web at www.rnase.com. 
Inhibits RNases A, B and C, and does not interfere with 

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . Phone 800-421-9988 or 516-876-6800 . Fax 516-876-8599 
e-mail: eppendorf@eppendorfsi.com. website: www.eppendorfsi.com 

Eppendorf-Netheler-Hinz GmbH . 22331 Hamburg . Germany . Life Science Application-Hotline: +49 180-3666789 . Fax +49 40-5 3801-556 
e-mail: eppendorf@eppendorf.com. eppendorf home page: http://www.eppendorf.com 
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www.lifetech.com Essential Technologies for the Science of Life" 

L i f e  T e c h n o l o g i e s "  S e r v i c e s  B I O S E P R A ~  
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Visit our Life Science web site at discove~bio-rad.com. 

Call toll free at 7-800-4BIORAD (1-800-424-6723); outside the US,contact your local sales office. 
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INTRODUCING TECHNOLOGY
GMP CONVERSION 
 In 

In conventional gene testing, the missing or mutated gene is often masked or completely 
hidden by the normal copy of the gene. 

@do" 
Resulrs may appear normal because only the normal copy is amplified. 

GMP CONVERSION separates the two DNA sequences so they can be TECHNOLOGY"' 
individually analyzed. The result: the mutation or deletion can more easily be detected. 

Q dpl0 
urarion is more easily revealed because no amolification oroducr is obrained from one of rhe alleles 

G M P  CONVERSION is a diploid to haploid sample preparation process that TECHNOLOGY'-

separates genes into two differing natural forms as inherited from each parent. Published studies 

suggest that genetic testing on haploid samples detects abnormalities associated with certain 

hereditary diseases nearly 100% of the time. 

Our  technology, licensed from The Johns Hopkins University School of Medicine, is not a 

genetic test, nor is it a substitute for the many advanced methods available to search for 

mutations. Rather, it is a powerful new tool that dramatically increases the accuracy of genetic 

analysis and testing. 

For more information call 1.888.467.4321 or visit our website. 

GMP 'GENETICS,INC. 
1.888.467.432 1 (TOLL-FREE) 

email: info@gmpgenetics.com 

www.gmpgenetics.com 
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i i I BRET: 
Bioluminescence Resonance Energy Transfer 

The next generation technolow for 


..for Proteomics aoolications. . 
Developed for mammalian cells 
Monitor protein-protein interactions 
(activation or inhibition) 
Measure interactions in all cell compartments 
Validate yeast 2-hybrid results 
Screening (HTS) 
Use our Gene2ScreenTM contract services for 
your cell line development 

Multimode Fusion Microplate Analyzer 
fusions into proximity, resulting in energy transfer and from Packard is optimized to detect all BRET2 
light emission. chemistries. 

Interaction between the two proteins brings Rluc and GFP The ~ e w  

For more information on BRET2 
contact your local 

BioSignal Packard office or visit our Web site at 

Packard 
A Packard BioScience Company 
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Life science researchers, unite! 
A breakthrough in life science procurement is near. We're talking about an 
all-new business-to-business e-commerce solution. One developed in alliance 

H
<J B1 

with the National Institutes of Health to meet your specific supplies and equipment 
needs. One that  uses all the power of the Internet to  save you t ime and money. 
The revolution is BioSpace.com Supplies. Log on now to  learn more. Global hubsite for the lzfe sciences. 

N E W S S T O C K S J O B S  AUCTIONS-REAL ESTATE-COMMUNITIES 
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Back F o r w a r d  Reload Hrmr S w e h  Nctsupr Images Print Swurity Shop Stop
-

Value 
Computer-based biological
research via the internet offering: 

Current Databases 
DNA and Protein Sequence Analysis 
Sequence Database Searching 
PCR Primer Design 
Molecular Modelino 

P u b k d o n ~0rC.tput: Generatepublicdon Choosefrom Pre-assembledAnalysis Protocols or DesignYour Own 
quality output in a format suitableforprinting, Point & Click Menus Make Intricate Analysis Setup Easy 
editing and impoMng intoposters, slide presents- & Understandable 
tions and manuscripts. Change Any Setting or Go with Defaults 

context-sensitive Help Screens Explain Parameters& Settings 
On-Line Tutorials, Original Referencesand Outstanding Support 
Publication QualrtyOutput for Your Posters, Manuscripts 

Interactive, Real-Time Interface 
History View Records Your Steps As You Work 
Convert History View into a Macro for Repeated 
One-button Multi-Step Analysis 
Complete Operational Consistency for Start-to-Finish 
Speed and Simplicity 

*Automatic Analysis of Large Data Sets 
Completely Eliminate Reformatting Problems 
Use Your Favorite Browser, No Software to Download 

History View: BioNavigator tracks each step of 
your anaZystsfor automatic, accurate wcord-
keeping. History Views can be saved as Macros, 
which will repeat your entire analysis on a new FREE User Registration 
data set automatical&. Sbaw and import devel- FREE Private File Storage 
oped macros withyour colleagues. FREE BLAST Against Current Databases 

FREE System Log-on Time 
*FREE 100 Units So You Can Try It 

@> www.biona~tor.com 
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Drug Discovery I Research / Genet~c Screening 

v 
Microarrays 

NEN'sTSA Microarray Labeling and 
Detection Kit lets you do more with less. 

Doing more with less is critical in today's 
microarray applications, where the success of 
differential gene expression depends on  the 
quality and quantity of starting RNA sample. 

Now, PerkinElmer Life Sciences has introduced 
a new labeling and detection system for cDNA 
microarrays that lets you use lower amounts 
of total RNA than ever before-as little a s  
0.5 - 1 pg! 

Using NEN's proprietary amplification technol- 
ogy, this new TSA Labeling and Detection Kit 

I' 

works with RNA from either tissue sources or 
cell lines. It contains key reagents in one com- 
plete, fully QC tested package, and provides 
significant p e r f o r m a n c e  i m p r o v e m e n t s  
in accuracy and precision. 

Don't let limited starting sample stop you. To 
learn more about how the new TSA Microarray 
Labeling and Detection Kit makes a little go a 
long way, call 1-800-551-2121,or visit 
nen .com/mm.  

Precise expression scatter 
plot with the surne RNA 
poprrlatiotl, a l lowir~~~ se~r-
sitise iletectioft of differen- 

i , tin1 exj~tessiotr nt 2-fold or 
higlre~ crt 94'%~,or 3-fold 
ot higlrer nt 98'%1. 

s , *  ,c ,"
.*"*&".*d,"'%+,.-

PerkinEfmerTM 
life sciences. 

Worldwide Headquarters: PerkinElmer Life Sciences, Boston, M A ,  USA (800)551-2121 

1.MICROMAX is a trademark of AlphaGene, Inc., and NEN Life Science Products, Inc. MICROMAX Human cDNA Systems are jointly developed by AlphaGene, Inc. and 
NEN Life Science Products Inc. and are distributed exclusivel b NEN Life Science Products, Inc. TSA and the  use of TSA in m~croarra a p  lications are protected by 

US Patents issueh t o  EN, 5,731,158; 5,182,203; 5,5g3,&31; and 5,196,306 and foreign equivalents, and patents pending. 0 2 J 0 0  ferkin~lmer ,  Inc. 





TaKaRa z - T ~ $  ~onvention~alTaq 
Speed Comparison in Amplifying E. coliGenomic DNA (100 ngl50 PI PCR) 

Offers Unmatched PCR Productivity by any other Amplification of E. coli Genomic DNA (100 ng150 pl PCR) 
enzyme at Five times Faster Speed with Excellent with TaKaRa Z-TaqTM 
Processivity and Higher Sensitivity. on the TaKaRa PCR Thermal Cycler PERSONAL by performing 

Amplification Length Achieved 30 cycles: Using 5 sec-denaturation time at 98" C, extension 
Human genomic DNA times are 2 sec, 70 sec 
E. coli genomic DNA 

1 2 3 4 5 and 150 sec at 68" C, 
A DNA 20 kbp and longer respectively for 1 kbp, 10 

kbp and 20 kbp. 

TaKaRa Z-TaqTMprovides High-throughput to enable Lane (5 P I  applied for 
multiple runs of sample processing on a single the Electrophoresis) 
cycler* each day. 'Applicable to any thermal cycler currently I" use 1. pHY marker 

2. 1 kbp 
Highly Efficient and Cost-effective PCR processes 3. 10 kbp 
will accelerate genetics applications in every related 4. 20 kbp 

field. 5. A -Hind Ill marker 

Purchase of the Takara Z-Taq IS accompaned by a lhmted license to use t ~nthe Polymerase Chan Reactlon (PCR) process for research n conluncton wlth a thermal cycler whose use ~nthe automated pedormance of the PCR process 
1s covered by the up-front llcense fee, e~therby payment to Perkn-Elmer or as purchase I e.. an authorized thermal cycler. 

Korea DISTRIBUTORS 
BOHAN(TaKaRa-Korea) Biomedical Inc. USA and the Amenmenas Europe Taiwan Taiwan 
Phone- (02)577-2002 Fax: (02)577.3691 PanVera Corplkation BioWhittaker Cold Spring Cheng ChinTrading 

Toll Free.800-791-l4W Europe BiotechnologyCo.,Ltd. Co.,Ltd. 
TAKARA SHUZO CO.,LTD. T a ' i i a  Biomedical EuropeSA. Fa* 608-233-3007 phone' +32(0)8732 1611 Phone 1886 2-695-9990 Phw18862.331-31 11 

BIOMEDICAL GROUp Phone +3I 41 47 01 14 Fax. +33 1 4792 1880 E-mall nfoepanveram Fax 132(0)8735 Fax 1886 2-695-9963 Fax 18862-382.2197 

Otsu Shiga,JapanPhone 77.543.7247 Fax+al 77;543.9254 Homepage httpllwww takara.co ]p leng l~sh lb~o~e lE-mall: blo-smatakara co ]p Circle No. 10 on Readers' Service Card 





Wouldn ' t  it be  nice i f  your  por t fo l io  k e p t  pace? 
Unlike the universe, a steady growth in your finances millions of people who already benefit from our long-
won't just happen of its own accord. You need to standing commitment to strong performance, low 
take matters into your own hands. expenses and outstanding customer service. 

We can help. TIAA-CREF has been helping people If you'd like to expand your horizons, 
in education and research reach their financial goals call us at 1800 842-1924 or visit us online at 
for over 80 years. And now, through our group of www.tiaa-cref.org. 

companies, we can help everyone. Whether you're 
lookina for mutual funds. annuities. trust services. 

-I 

or insurance (to name just a few), you can join the Ensuring the future for 
those who shape it:" 

For more complete nforrnatlon on our securities products, call 1 800 842-1924 for prospectuses. Read them carefully before you Invest TIAA-CREF Indlvdual and lnstitutonal Servces, Inc. 
and Teachers Personal InvestorsServices, Inc dlstrbute securites products. TIAA and TIAA-CREF Life Insurance Co , New York, NY Issue Insuranceand annutes JIAA-CREFTrust Company, 
FSB provldes trust servces. Investment products are not  FDIC insured, may lose value and are not  bank guaranteed. O 2000 TIAA-CREF 09/19 

1 8 0 0  8 4 2 - 1 9 2 4  d e p t :  ME6 
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P C R  c l e a n - u p .  

W h y  w a s t e  

t i m e  w i t h  i t  

Fig 1. Fluorescent sequencing results of a 100 bp 

pUCI8 PCR fragment sequenced with a -20 Fwd 

pnmer using the DYEnamic ET Terminator Cycle 

Sequencing Kit (Amersham Pharmacia Biotech). 

Data generated for USB by Cleveland Genomics 

(clevelandgenomics corn), a research sewice com- 

pany PCR clean-up performed with (a) ExoSAP-IT; 

(b) a column designed for PCR clean-up. Base 

m~scalls in (b) are due to inherently low yields 

of short PCR products when using columns 


F I ~ .2 Autorad~ograms of a 20 7 kb Lambda 

PCR fragment sequenced with MBL202 Fwd 

primer using USB's Thermo Sequenase 

Radiolabeled Terminator Cycle Sequencing Kit. 

PCR clean-up performed with (a) ExoSAP-IT; 

(b) a column designed for PCR clean-up. 

;.2-TTCCTW;G'SPT.r.0CG.rG C N?GAAiTCGB&-4TC~~.TGTGT 
30 ~t , 56 60 

Fig. l(b) 

Need an easy way to clean-up PCR?products, espec~ally before sequencing? Without using a column 	 ~~~O,O~~,",",",~P,";~;,";),S,"~~~~~~ 
Corporation ExoSAP-T and the

Or beads? And, without losing product? USB has a solution. Just EXOSAP- IT^^' using Exonuclease I 	
O ~ S B  
phrase Redscover thechemstry  are 
trademarks of USB Corporaton 

to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one 

tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your 	 USB Corporation 

261 11 Miles Road 
PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents. 

Cleveland, OH 44128 

800 321 9322 
To purchase outs~de the Un~ted States please contact USB s authorized dlstr~butor Amersham Pharmacla Blotech 

Please v s t  our webste at www usbweb corn for reglonal nformat~on WWW usbweb COm 

t The Polymerase Cnan Reacton (FCFI, IS cove.ed by patelts ohneo by Rocne Uolecdlar Systems and F Hotfmann-L3 Roche Ltd *patent pendlny on product Tne method a1 dse s covered oy Ine lal lov~ng patents 5 756 285 an0 5 741 676 
Circle No. 12 on Readers' Service Card 



NAR is universally renown thoritative reviews, and 
as a front runner in applying new technologies to the publishing process. NAR prides 
itself on the high standard of service it provides, both for its authors and its readers. 

VOLUME 28 NLMBIR 9 MAY 1,2000 

Nucleic Acids 
Research 

!search into physical, 
and the proteins that 

NAR Methods Online 

FULL TEXT ONLINE 

WWW ?slOO 

Visit the web site to: 
View a sample issue 
Access subscription information 

You can also: 
View the current issue 
Browse the archive 
Search for articles 
View abstracts 
join the free e-mail table of 
contents alerting service 
Access the instructions for authors 
Register for online access 
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ALL FEATURING 

FlNNlGAN LCQ" MASS SPECTROMETE 
AND SEQUEST" PROTEIN IDENTIFICA 

1' SOFTWARE 

, * *  * LinkAJ.EngJ, Sch~eltzDM. Carrnack E. Mize Gj, 
Morr~sDR. Garv~kBM,Yates JR Ill. 

k Nature Biotechnology,Vol. 17,676-682, July 1999 

Gyg~SP,Rlst €3. Gerber SA.Turecek F, Gelb MH.Aebersold R. 
Nature Brotechnology,Vol. 17,994-999, October 1999 

4 Gatlln CL. EngJK.Cross ST, Detter JC.Yates JR Ill.

&- Analytrcal Chemrstry,Vol. 72,757-763, February 15,2000 

- S~mpsonRJ.Connolly LM. Eddes JS,Pereira JJ. Moriu RL, Re~dGE. 
Elebrophoresis,Vol. 2 1 ,  1707-1732, May 2000 

Wu X, RanganathanV, Weisman DS, HeineWF, Ciccone DN. 
O'Neill TB. Crick KE. Pierce KA, Lane,WS, Rathbun G. 
Livingston DM.Weaver DT. 
Nature,Vol. 405,477-482, May 25,2000 
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Micropipette Puller 	 Chart the right 
course for your 
career. 

Patch Clamp Pipette 	 Intracellular Electrode 

these coordinates... 
www.sciencecareers.org 

ScienceCareers can 
help you navigate through 
the myriad career options 
with its fast, searchable 
jobs database and other 
useful career information. 

Transgenic Needle 	 Nanospray Tip 

P R E C I S I O N  I N S T R U M E N T A T I O N  F O R  T H E  S C I E N C E S  	 1 

ScienceCareers 
S U T T E R  I N S T R U M E N T  C O M P A N Y  www.sciencecareers.org
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$122,360,000 

GENOMICA 

Initial Public 
Offering 

September 2000 

MEDARBX, ZNC. 

Follow-On 
Offering 

$1 50,000,000 
Con\ ertihle 

iuhordinated Debt 

$147,500,000 
Follo\r -On  

Offering 

Initial Public 
Offering 

I 

$235,200,000 

G E N E ~ ~ ~ ~ L O G I C  

Follom -On 
Offering 

Januar~2000 

SOLUTIONST" 

Initial Public 

March 2000 

has been acquired b) 
P r i ~ate Placement 

Class F Conxertible 
Preferred Stock 

$67,200,000 

@mmsGmoivlc 

Initial Public 
Offering 

,ui. 2000 

$125,000,000 

Con\ ertible 
Subordinated Debt 

Januar~2000 

I 

G E N O t Y I  
has been acquired by 

Sigma-Aldrich 
Corporation 

Decernber 1998 

DAINRAUSCHERWESSELS 
B I O T E C H N O L O G Y  I N V E S T M E N T  B A N K I N G  

Menlo Park I Minnea~olis  

David Volk 
Head ofBiotechnology 
Investment Banking 

MohamadTabrizi 
Corporate Finance 

Michael Kessler Todd Nelson 
Head o f  Healthcare Head of Bio technol~g~  
Investment Banking Research 

Edward Lagerstrom 
Jlergers &,4cquls1tions 

E Q U I T Y  C A P I T A L  
M A R K E T S  

Atlanta Austin Bostoil Dallas Houstoil Meillo Park Minneapolis NewYork a division of 
Dain RauAcher Incorporated 

Paris San Frailcisco 'Tel .4viv - Strateg~calllance with T a ~ n ~ rFishman &Co. IIE M R L R  \ I ) L ; ~ I P C  
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